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INLAND-WATER CALANOID COPEPODS OF 
KANC.AROO, KING AND FLINDERS ISLANDS: BIOGEOGRAPHY AND ECOLOGY 

by I A. E. BaS'LY* 

Summary 

Baylv, I. A E. (19%) Inland-walcr calanoid copcpods of Kangaroo, King and Flinders Elands; Biogeograpliy 
and Ecology. Ihins. R Skc- S. Auti. L20(l), 1-6, 31 May, 1996. 

Calanoid copc|X)d idcntificaiions arc provided tor .samples from l6 localities on Kangaroo l.sland, 18 on King 
Island and II on Flinders Isl.and. The nunibor of .speeie.s lound was five, three and seven, rcsjweiivcly. Conductivity 
data are given for most lix’alilies. Species richness in relation to land area is tabulated and discussed. BoeckcUa 
.major is recorded from South Au.>(ralian territory for the first time The occurrence of Hemlhoeckvlla searli 
in temporary pools and amongst den.se macrophyte.s in lakes may he due to the absence of predators in young 
(XKils and the difficulty encountered by prcilaiors in searching dense weed-beds in lakes. The disjunce distribution 
ol Qiliumirriitf;ibhosa is explicable op the basis of sstsl to west dispersal along a lowland plain during the Pleislixene 
when sea levels were low, followed by marine ntindation, 

Kio' WoRtJS; Copepoda. Calanotda. biogeography, ecology. 



Iiilrodiu'tion 

Following lire glacial (and aridity) nuuiriium that 
trccurred in the I. ate Pleistocene at about 18 ka B.P.. 
deglaeiuiion, and the consequent rise in sea level 
(Chappell 1978; Cralloway &. Kemp 1981), converted 
several areas of land along the southern margin of the 
Australtan contmenl into islands. The nature and fate 
of ihe samples of (he fauna of greater Australia pntvided 
by these i.slands is a mailer of considerable intere.sl 
Rawlinson (1974) studied this issue with reference lo 
the reptiles ol Hass Strait islands and Tasmania and 
showed that a whole scric.s of islands in Bass Strait 
and off .South Australia became i.solaicd during the 
period 16.5 - 6.3 ka B.P 

Despite their small st/e and the ability of niuny ol 
Ihem to produce liesiccaiion-resistani eggs, frcshvvater 
calanoid copcpods are w'idcly acknowledged to eshibit 
poor dispersal ability (Bayly & Maly 1991; Banarescu 
1990; Bayly 1995). As a consequence. Ihe 
biogeography of calacioid copcpods is of consideraMc 
interest, with dispersal playing a smaller role than has 
been supposed by the nornemus workers who 
simpltstically equate die pitsscssion of resting eggs wi|b 
good powers u( dispersal (Bayly & Morton 1978). 

This paper aim.s to examine the relationship nf the 
calanoid fauna nf three offshore islands (Fig. 1) with 
that of rnuiriland Australia and Tasmania and in 
consider the role of historical and ecological liictors 
in observed diffcrence.s and similarities. 
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Methods 

Fach body of water was tlioroughly sampled with 
a zmiplankton net of mesh size 1.50 pm. Collections 
were preserved in 10% formalin. Conductivity of a 
water sample taken IVtim die lield in a polyethylene 
bottle was determined in the lahoratoo' with a 
Radiometer CDM2e conductivity meter. Where the 
K^,. e.xceeded 5.0 mS cm ’, the conductivity value was 
coltverted lo a salinity value using the method ot 
Williiuns (1986). For (he King Island iocalilics, pH was 
measured with a Melrohm £599 portable pH nielcr. 

With two exceptions, the Flinders Island localitie.s 
were sampled by the author alone at various times 
between 1985 - l'988. and by the author working w'ith 
a limnological leant (ivuit 10-12 February 199.3. The 
King Island samples, with one e,\oeption. were taken 
by a team of w-orkers including the author during the 
period 2 -5 Dcccnibcr 1991, With two exceptions, Ihe 
Kangaroo Island samples were cxilleeled hv' the author 
alone during the period 26 fane - 3 July 1994. 

KesulLs 

Pliysico-cheiiiica] and biological results are summar- 
ised in Tables 1 - 3. Five ealanoul species were record- 
ed front Kangaroo Island, with only two species. 
BimikeJIa iritinimlain and Cabiinoeriti clitellutu, 
occurring at those localities with a salinity of .3.3 g I ' 
or more. At the Ic.ss saline localities, H. major was 
resiMcled to lempontry waters. Only three speeie.s were 
Ibund on King Island, and one of these, B. [i.wuJn- 
chelup. occuned in the sole tciTipmarv water Iwdy (hat 
was sampled. C lUMmmku was the only species found 
in waters with a recimJed pH of less than 6.0. None 
of the King Island waters included in the .survey was 
.saline. Seven speeie.s were recorded fmm Flinders 
Island with C hmmtiii'H ntost common. R aymmetrica 
was the only species common lo .ill three islands. 
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Table 1. Occurrence of calanoid copepods on Kangaroo Island. 



Locality 


Sampling 

date 


Permanency^ 


Conductivity 
(mS cm" ) 


Salinity 
(g 1') 


Bm 


Species*’ 
Bs Bt 


Ca Cc 


Dam 1 near Penneshaw‘^ 


20.viii.l991 


P 








X 




X 


Dam 2 near Penneshaw*^ 


20.viii.l991 


P 








X 






Waterhole edge Edwards Lagoon 


30.vi.l994 


T 


0.21 




X 








Pond Roper Road 


l.vii.l994 


T 


0.22 




X 


X 






Lake at Karatta 


28.vi.1994 


SP 


0.31 






X 




X 


Pond nr rush Lagoon 


27.vi.1994 


T 


0.44 




X 








Pond south end Roper Road 


l.vii.l994 


SP 


1.23 






X 






Ditch east Kingscote Airport 


27.vi.1994 


T 


1.71 




X 


X 






Small Grassdale Lagoon 


28.vi.1994 


SP 


3.00 






X 






Big Grassdale Lt^oon 


28.vi.1994 


P 


3.65 






X 






Kaiwarra Cottage Pond 


2.vii.l994 


T 


5.8 


3.2 


X 


X 






Duck Lagoon 


l.vii.l994 


P 


6.0 


3.3 






X 




Discovery Lagoon 


27.vi.1994 


T 


9.0 


5.1 






X 




Lake Ada 


3.vii.l994 


P 


12.8 


7,5 






X 




Murray Lagoon 


3.vii.l994 


P 


15.3 


9.1 






X 




White Lagoon 


27.vi.I994 


SP 


75.3 


51,3 








X 



a. P = permanent; SP = semi-permanent; T = temporary 

b. Bm - Boeckella major Searle; Bs = B. symmetrica Sars; Bt - B. trianiadala (Thomson); 
Ca = Calamoecia ampulla (Searle); Cc = C. clitellata Bayly. 

c. collci^ied by N. Frick 




Fig. 1. Map showing location of Kangaroo, King and Flinders Islands. 
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Tabi.p. 2. Occurrence oj' calanoid copepods un King Island. 



Locality 


Sampling 

date 


Pennanency** 


Conductivity 

IK 25 I, 

(mS cm"’) 


pH 


Species*’ 
Bp Bs Ct 


F\jol lu Currie*" 


8.xi.l963 


T 


- 




X 


Meaisafe Lagoon 


5.xn.l99l 


P 


0.56 


3.8 


X 


Dead Sea 


2.xii,1991 


P 


0.56 


4.7 


n 


Lake Martha Lavinia 


3. xi 1.1991 


P 


0.75 


.5.2 


X 


Seal Rock Lagoon (North) 


4.xli.l99l 


P 


0.96 


7.9 


X 


Pearshape Lagoon 


2-.\ii,199l 


P 


1.04 


7.8 


X 


Lake nr Surprise Bay Homestead 


4.xii.l991 


SP 


i.in 


14 


X 


Lake opp. Pearshape Lagoon 


2.xii.l99l 


P 


1.13 


8.2 


X 


Pennys Lagixrn 


3.xii.l99l 


P 


1.15 


7.7 


X X 


Granite Lagoon 


S.xii 1991 


P 


1.26 


6,4 


X 


Pioneer Lagoon 


4.xii.l991 


P 


1.46 


7.8 


X 


Lake btn Denbys & Pioneer Lagoon 


2.xii.l99l 


P 


1.47 


7.2 


X 


Denbys Lagoon 


2.xii 1991 


P 


1.57 


6.6 


X X 


Lake cast end Pioneer l.agoon 


4. XI, -1991 


SP 


1.80 


8.5 


X 


Seal Rock l^agoon (Middle) 


4.XIU991 


SP 


1.90 


7.5 


X X 


Cask l.ake 


3.xii.l991 


P 


1.96 


8,2 


X 


Lake Wickham 


3.xii.l991 


SP 


2.15 


8.9 


X 


Lake Flannigan 


3.xii.l991 


SP 


2.28 


9.9 


X 



a. P = permanent; SP = semi permanent; T = temporaiy 

b. Bp - Baeckellu pseudochelae Searle; Bs — R ,symmelrica Sars; Ct = Calamoeda lasmanica (Smith); 

c. collected by M. J. Littlejohn. 



TABi.b I. Occurrence of calanntd copepods on Flinders Island. 



Locaiilv 


Sampling 


Permanency*' 


Conductivity 


Salinity 


Species*' 






date 




(mS cm'') 


(g 1 ') 


Bm Bp Bs Bt 


Hs Cg Ct 


Brodies Lagoon* 
Scotts Lagoon* 


May 1962 


T 






X 




May 1962 


T 








X 


Pond nr Sticks Lagoon 


15.V.1985 


T 








% 


Pond (1) nr Killiecrankie 


5.V 1,1988 


1 






X 




Pond (2) nr Killiecrankie 


5.vi,1988 


T 






X 




Reedy Lagoon 


9.vi 1988 


P 


1.7 




X 


X 


Shag Lagixm 


12. ii. 1993 


T 






X 


Lake btn N & S Patriarchs 
Small lake (1) 


I9.V.1985 


SP 


2.2 






X X 


nr Singleton's Lagoon 
Small lake (2) 


I0.il. 1993 


T 


2.4 






X 


nr Singleton's l.agoon 


10.il. 1993 


T 


5.1 


2.7 




X 


Sticks Ijigoon 


I5.v,1985 


T 


12.3 


7.1 


X 





a. P = permanent; SP = ,semi-perraancnl; T = temporary 

b. Bm - Boechella major Searic; Bp = B. propinqua Sars; Bs = B. symmetrica Sars; Bt - B. Iriarticulata (Thomson); 
Hs = Hemiboeckella searli Surs; Cg = Calamoeda gihtntsa (Brehm); Ct = C lasmanica (Smith). 

c. collected by W. D. Williams 



Discussion 

It is probably not valid on the basis of Table.s 1-3 
bo attempt straightforward and unqualified comparisons 
between the faunas of any Iwo uf the three islands; 
complications could conceivably arise from dilTerences 
in season of sampling, year of sampling, ratio of 
permanent and semi permanent to temporary waters 
and number of localities sampled. However, it is 
important M note that in Australasia, calanoid copepods 
are nearly always present perennially in permanent 
standing waters (a few glacial or high altitude lakes 



are the only exceptions) despite wide fluctuations in 
population density (Bayly & Williams 1973). In any 
large sample at least some males and egg - or sperma- 
tophore-beanng females are present and the species 
determinable. This means that yearly or seasonal 
differences in sampling dates should not unduly 
influence the assessment of the fauna of the per manent 
Waters. This leaves a residuum of problems for 
comparisons which, however, arc not so great as to 
preclude the examination of a number of general 
features and trends. 

The much cited island biogeography theory ot 
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MacArilmr tV Wilson |I%7) would preditl thai a 
positive- coircliitism should exist heiwecn the number 
ul .sfjecies found wiiitin a disi rctc ureu and ihe size of 
Ihiii nrca. With respeet to non- marine ealanuids in the 
Australasian region. Table 4 indicates that across the 
whole spectrum of six land masses there is only a very 
KiUgli correlation of the sort predicted. Several 
•momnlics call lor consideration and cxpldnation 
King Island and Flinders Island differ only slightly 
in area but the foriiicr apparently has less than hall 
tile number of species found otl the laltcr This 
dil’feicnce, if il is not an artefact is difficult tn explain 
but it may be signilicuni that native habitat dcsiruction, 
ineludiiig the removal of vegetation, has pmceeded m 
a greater extern on King Island than Flinders Islanil 
Kangaroo Island is about three and a halftimes larger 
than Flinders island but has fewer calanoids (if the 
halobiont species C chu'ltiiiu is omitted it lias only 
four species). It is difficult nowadays to find a large 
natural body of fresh water on Kangaroo Island. 
Fxiensive vegetation remi'val m the period Ih45 - I9.S5 
and the con.scqucnl rise in water tables and mobilisation 
of salt has resulted in the saJinisation of several Itiwland 
lakes tliai were formerly fresh. Murray I.agoon 
originally contained fresh water but lixlay il is saline 
tsalmily 9 1 g I ' on 3 July 1994; Table I). Several of 
ibe hikes on KangaOKi Island visited during the winter 
of 1994 were found lo be highly saline and were noi 
sampled lor that reason. Half of the natural fresh waters 
ihat were located were very small and lemporary m 
diaineiet It is conceivable that species like- Calam^do 
gihbo.\a and C, la.'>munica, which occur in soiilti- 
ea.slcrri and soulh-w'esteni Australia and typically 
inhabit permanent fresh waters, no iongci occui on 
Kang.aroo Island as a result of recent salinnaiiion 
New Zealand is about four times larger than 
Tasmania bui ha.\ fewer calanoids. However, tluring 
the Oligcicene. some two-thirds of the area of modem 
New /.ealantl was covered by sea (Stevens 19X0) 
P’ltL-kflla symmetricu^ w'hich occurred on all three 
isIiiixIh. and B. irianiciUata, which was tound mi 
Kangaroo and Hinders Islands, are both common and 



J Am 1 4. ImhiI tJitYi iintl spedci nrfwr.u 



Nhiiic ul land mass 



King Island 
Flinders island 
Kangdioit lAliiiid 
TasinaniM 
New Zealand 
Auslraliu 



Awii Niinibi’i o1 
tKiii*) nidaniiid speCieH“ 

1.21X1 3 

I.J-10 7 

4.41K) S 

67.800 IS 

2n4.0(Xi 10 

7.682,0(X» 33 



a. Belonging to die I'alilily Centropagiiiae and fLslncled lo 
the genera Bueckella, Hemibiii't ki'l/u and Ctilamoevia, 



widely distributed species (Bayly 1992a). The 
occiiirerice of B. propinqua on Flinders Island only 
(Table 3| is ctin.sisteni with the existing evidence lhal 
within Ati.slralia, this species is restricted to the fat 
eastern fringe of the continent, previous Australian 
recortls are from the east coast of Tasmania and coasuti 
New South Wales S. nuijuf (Kangaroo and Fllfideis 
Islands; Tables I and -I) is characteri.stic of Icmporaty 
waters and has been recorded previously from New 
South Walc.s. Victoria and Tasmania (Bayly I992ai 
I'tie present record frinn Ktingaioo Island is the firsi 
from South .Australian territory htii it is IlKcly (liat this 
merely rcnccts a lack of investigation in this Stale ol 
the copepods of lemptimjy ponds and pools. R 
paewlochelae (King Island: Table 2) is another 
lemporaiy water specialist previously noted from 
southern New South Wales, Victoria and Titsmania 
GiUimocda Uutmtuuai (King and Flindets Islands) and 
ttriipnllfi (Kangaroo Island) arc widely dislributcd 
species known IVotn soinb-easlern and .south -wc.stcm 
Australia (Bayly 1992a). 

Hcmiboeckvlla siwH typically occurs in temporary 
ponds and pwls, hut. as with the present record Irinn 
Flmdeni Island (Table 3), it also occurs in liticiral weed 
beds in permanent nr semi-permancnl waters This 
aimmonality of occura-nce i.s not as incongruous as 
it first ayipears. Water permeating dense vegetation tn 
the littoral region of a pemianerii lake has an ecological 
similarity to that in a shallow, lempiirary piK'l 
(including those entirely devoid of Vegetation) that t> 
not fommnniy appreciated namely the exclusion ol 
ptvdaujtv It is well appreciated Ihat, m a newly formed 
pool, flying insect predators such as notonectids may 
take some time to an ive and, umd ihis occurs, die 
habitat may be largely predator-free. The fact that 
Hemibacikelln characteristically occurs very early in 
pot'll successions (Bayly 1992b) suggests a high degree 
of predatoi susceptibility. However. a.s jwiiued out b> 
Cotmell (1975) some prey specie.-- have evolved the 
ability in live in refuges that the predator cannot invade 
because f/ie habitat siruclurt' is rao tii ffit-uir to suirch 
It IS presumably for thus reason that dense littoral 
vegetation oi lers H seat'll a refuge from limnetic fish 
and iriseci predators in lakes. H seat'li is widd> 
distributed, occurring in south-eaMcrn and .south- 
w-esteni Australia 

Cabitnocija gihho.ta has the rnost intriguing 
distribution of all the Australian frcshwmci calanoids, 
it occurs ill Tasmania, on Flinders Island, along the 
couslal fnngc of soulh-easlem South Australia fieiweeii 
Mt Gambler and Salt Creek and on two graniie 
outcrops ncai Balladcmia in Western Au.stralia (Bayly 
1984, 1992a). A previously unpublished record is from 
near Mr Rough lo the south -east of Salt Creek in South 
Au.stralia. The two Western Australian populations 
were treated (Bayly 1979, 1992a) as belonging m a 
separate .subsciccies from the eastern form. 




CA[.AN01DS Ol- K.ANCARW, KING AND FUNDEKS ISLANDS 



The iiMitit reasonable explanation for eurreni 
dixjunclions in the Jistribuiion of C i^ihhosit is that, 
at ihc lime of one of the thn;e glacial maxima during 
the I ale Pleistocene (Chappell 197X). probably the Iasi 
one at 18 ka B P, it was continuously distributed ;dong 
a coastal lowland plain to the south of the present 
southern coastline of Auslraiia. It may be supposed 
to have extended from eastern Bass Strait to the Wsxstem 
limn of the Great Australian Bight (cf. Nelson 1981. 
fig 2 ) A subsequent rise in sea level of more than 
Itkl 111 iChappcII 1978) would then have been 
responsible tor the present day disjunctions. The 
morjthological evidence suggests Itiat the Western 
Australian Ihiin is a denved rather than ancestral fonn. 
rims it is proposed that, some time witliin the 
Wisconsin glas'iation when sea texels had been lowered 
by about 100 m. gradual east |o west dispersal of C. 
fflhhnxu oceorred along a broad coastal plain that is 
now submerged. This proposal of east to wesi 
dispersal, followed by subspeciation in the west as a 
result ol vicanani isolation, parallels the partem of 
spcciiition in Western Auslraliaii frogs first pnrposed 
by Main ef ot. (1958) and subsequently adopted by 
Main (1968) and I ittlejohn (1981). It should be noled. 
however, that more recent molecular data on frogs is 
said not lo support multiple east lo west uivasions 
dunng the PleisliX'cne as being the explanaiion lot 
specialion in Wcsleni Australia (Roberts 24 Mnxson 
I9K5) 



S 

If we accept submergence of the southern plain as 
the explanation for the disjunctions in the distribution 
of C gihhi>sii, then three explanations may be offered 
for the apparent absvmcc ol this specic.s fioni Kangaroo 
Island and King Island. First, the species does occui 
on these islands but the present samplings were not 
iiilciisive enough to reveal it. Second. C. gihhosu wa.^ 
originally present on these islands bui subsequenl 
ecological changes (e.g. salinisaiion on Kangartio 
Lsland) have brought about its local extinction. Third, 
although Ihe original distribution of C vfW’ojo along 
the now submerged plain was continuous in a broad 
sense, it was nevertheless somewhat patchy, and the 
persistent land samples provuled by ihcse two islands 
were not sufficicrilly laige to include this ealanoid. 
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